Tryptophan hydroxylase 1 expression is increased in phenotype-altered canine and human degenerative myxomatous mitral valves.
Serotonin is a known mediator of myxomatous pathology in heart valves. Tryptophan hydroxylase 1 (TPH1) is the limiting enzyme for peripheral serotonin synthesis, and its expression by valve interstitial cells (IC) could implicate an autocrine serotonin signaling mechanism in primary degenerative myxomatous mitral valve disease. Thus, the expression of TPH1 in canine and human myxomatous mitral valves was determined, and IC phenotypes expressing TPH1 identified. TPH1 expression was determined in canine and human myxomatous and normal mitral valves by immunoblot (IB) and immunofluorescence microscopy (IFM). Co-localization of TPH1 expression with markers of IC phenotype transformation, alpha-smooth muscle actin (a-SMA) and non-muscle embryonic myosin (SMemb) was determined using double-IFM. TPH1 expression by IB was increased (p < 0.05) by three- to five-fold in canine early-stage and late-stage myxomatous valves, and in human surgically excised myxomatous valves compared to canine and human normal control valves, respectively. The number of TPH1 immunopositive cells per x400 field was increased (p < 0.005) in canine (14.9 +/- 1.2) and human (14.9 +/- 2.9) myxomatous valves compared to canine (5.0 +/- 2.4) and human (2.9 +/- 0.6) normal control valves, respectively. Patterns for alpha-SMA and SMemb IC phenotype transformation were distinctly different in myxomatous valves. TPH1 expression was more closely associated with the SMemb IC phenotype in canine and human myxomatous valves. An increased expression of TPH1 in canine and human myxomatous mitral valves implicates an autocrine serotonin signaling mechanism in primary degenerative myxomatous mitral valves. TPH1 expression is associated with the SMemb-positive IC phenotype.